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KamLAND Full-Volume Calibration

Calibration throughout entire detector volume
Fiducial volume: R<5.5 m

Position Dependence of Detector Response
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Event energy E(r,0,¢)
Vertex reconstruction R::(r,0,0)
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KamLAND Full-Volume Calibration System

Will reduce fiducial volume uncertainty:
4.7% — 1-1.5%.

Improves sensitivity to Am?,, (and 6,,)




Events Since Last Collaboration Meeting

Informal review of system by Marc Rosen in Nov 2004.
Continued testing and R&D. Optimized operation.

Replaced and re-worked several hardware parts.

Studied recovery procedures in case of unusual circumstances.

Test deployment of instrumentation unit in KamLAND in March 04.
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Some of the Hardware Improvements
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Assembly and Deployment




pole segments stored in glovebox
extension

' cable spools

gloveports

pin block
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Moving a Pole Segment through the Pin Block
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Moving into Position
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Moving the Pole




Possible Calibration and Deployment Scenarios

Optimized for ease and safety of operation

Multiple ¢°Co source, primarily for vertex reconstruction
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Position and Geometry Information

D \\/ . ..' “— -

-

o
P

uk '!.a/;f/:; !ﬂiii_/_f v

—————

i’

in (r,0,¢)from

 (or empirical

Karsten Heeger, LBNL KamLAND Collaboration Meeting, April 2, 2005



Position and Geometry Information

~

LED |mag|ng (unde rdevelopment)
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Removable ¢°Co Sources in Every Pole Segment
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Offline Reconstruction of 60Co Sources
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Figure 1: run 4398 position reconstruction, approximately 1000 Co-60 events
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Determination of Source Position
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Retraction
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source pointing up in case one
motor fails
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Commissioning Plan

Day 12345678910 11 12 13 14 15

Installation of Hardware

Hardware Tests and Certification

Z-Axis Calibration |and Analysis with New Hardware

First Symmetric Off-Axis Calibration

Extended Off-Axis Ca{libration

L

Analysis periods
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Scheduling Considerations

April 30

May 3-6

May 8-9

May 10-15
May 16-June 5
May 15-20
May 20-28
May 28-June 5

*June 5*

completion of system at LBNL including mechanical testing
workshop and review at LBNL

disassembly of system

UHV cleaning

soak testing of cable and background counting on site
pre-assembly of deployment hardware at LBNL

shipment to Japan

receiving and preparation on site

start of 4pi installation

Karsten Heeger, LBNL

KamLAND Collaboration Meeting, April 2, 2005






